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(54) RADIATION SENSITIVE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radiation sensitive resist composition capable of 
forming a resist pattern high in resolution and good in sectional forms and high in transmittance 
of F2 laser beams and suitable for a lithographic process of forming ultra-fine resist patterns 
having <0.15 jxm by using F2 laser beams. 

SOLUTION: This radiation sensitive resist composition comprises (A) (a1) siloxane units having 
alkali-soluble groups, (a2) the siloxane (a1) units having the alkali-soluble groups substituted by 
acid-dissociable dissolution-restraining groups and (a3) the siloxane units having alkali-insoluble 
groups having no acid dissociable group, and (B) an acid generator made of compound to be 
induced to generate an acid by irradiation with radiation. 
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©x*^fi^BSK, ***>>frit, i^>X©iiSNA (n 

If-f »V-)V 0 . 1 3/im#3fijgHfflft;^n±^tLX 

[0003] a^is^ic^-f^ST*^^ 

> ^tt 3 £ £ d>5 * < J: 0 $ tl 

(1) 4*B§¥2 - 2 3 3 5 5^^»'«, =/V)V<tyx. 

(2) ^W4-2i2i6o% v iicii tfus/jH* 

(3) #|f¥4- 3 3 8 9 5 8 4*£©#U 

(4) #BH¥8- 1 8 113 2WA®i\Z\L ^T«#U 
^^•^•9->©«k -5 ^:->n^-y->fifI|©^.$ >>x Mcffl 

(5) #Hf8-3 3 49 0 0 ^ffi, #P3¥8-3 3 
4 9 0 1 mkmiLZfiftM* 9-8 7 3 9 1 

#u t Hp+>"<>> ? ;p>';p-fe7.+**-y->©h kd* 

[0 0 0 4] L^L-ft***,* i©i^)i->g3>t*l/ 

&#*<M;i:*lTV>£. KrFI* 
->VI/- tf- (2 4 8 nm) ©^ffi-ftWgftftteA r F 
if- (193nm) . ^C"tt«©®^« 
F, l^— 9 s - (15 7nm) ©«fc?fcX2«*M8 (VU 
V190-105 nm) £#fc>nTV»£)&<. ^n^TK 
r FTlf^l^^ h©*ajffiSB£bT/£<*iJffl$nT£*: 
h \*U*SsZ?-U>XMR+A r Ftf^Ui?* h©**! 
8fIB<hbT£l£ftTU5 7y'J^SlXf^* 

[0 0 0 5] 

<. F, V'— tf-SrfllV^O. 1 5um«T©i®«SaBly 
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[0 0 0 6] 

mm*mik'tz>tctb<Dm&] *&w\*. <a> (a 

1) T)V*Vu\m& : 3&mi'ti*V>^®., (a 2) 
(al) ®7;^U?I»ffiS*K»Sttt©»»«lWST 

esibfc->D+-y->^e25i^ (a 3) mmm^M^mh 

P+^>«fIS, fttf (B) !M**©«»fcJ:DBfc*** 
( a 1 ) ©T^* U iatttt&Pk HD*->;i/*&^*JP 
(al) ©7MUSI^ttSt->n*f>i(Dy 

snEoflttMtt*^* h«/&t&&jg«-r<s%>©-ci& 

-5. (al) jjitfc HD*5"C>5'A5'* 

%£jg«-r3%>©-C&-5. (a 2) **«9 

C (al) ©7;P*U^ttS*»«faH4©5gF«?aiMS 

-r mi b 5" a >*tt-c * *t«E©*i*«ii w x 
3) ©■Mwiitt«**bav»7;i.*u^*tta£«»7;j'* 

JUS, 7?Jl^^fcB»&SMCia«^a:< £ 

fe-^>Ta&-5S9fH©^®c»^Pi7X h«Lj£4fe&8HK?'« 
*>©T*-5. (a 3) A^JWl-yM 

£>*>©-?$>£. £fc#$?9§te, (a 3) *t;*^;p->;H: 

[0 0 0 7] 

[%HJ©SliS©^®] (A) ± 

12© (a 1), (a 2) fttf (a 3) ©#<>D^>j)L 
ffi£^tNj?yS'0*tf>«ttgTN6*. (A) riS^tt, 7 

Oi5&7M U >*«tt&©-aB£Sfc«?8ite©J&#«JfH 

y unwt fcawrr « t v» 3 £*ttfttiMB«& u 50 
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SJJB&I^ (a 3) BM«««*#L&V>7JP#y*Wfc!S 

^■#->D*u->^*«Ab^jc4*e»*wrs. ^© 

J|M!fc©*Afc«fc D , (A) ri6»©7^*U»«ftt*» (a 

3) ^swb^v^iiictfc^-fe-s**, -enicto, 

[0009] ( a 1 ) mm*7)i<ti y i<i*ttaMHr->ti 

=^->;psj&^©t;^ y «r»tt««^rr swcss©^^ 
< 1 1>— ^^n^-y-^s©^^ mm : r-tzm&vtt%.®. 

^;ps&i!©TJi/* y "j^tt^^wr^T^^^^ 

^^>*«©<SiKT;P^k>». ->*D^*-> 
b>*. ->^n^>^p>S, y;piH;P±»5->e.7K^ 

^ 2 *#v^s^t*©sa^©T;mrU>s*^tf s 

>*fc£*<^f6ft-g>. 77JP+l/>SiLT(l 7i 
-;i/><^k>S (-C, H.-CH,-) , 7i-JHf 

(-C, H, -C, H, -) , ±y=f-)v^v>m 
(-CH.-CH,-) > 3-y^)Vx.?-u>& (-c,„ 

h, -CH4-) fcz&mi-fznzo ^neoot, #i~ 

[0 0 10] (a 1) ¥fifra£9AttMK*F£bVkfc© 

-J&3S: (I) 

[ (HO-ph-CH,) S iO,/,]n 
(jS;4> phtt7ir n«l£A-h©S©C-t?*^) T 

-HttSC (ID 

[ (HO-ph) ,SiO]n 

(S'fphtt7i^S < nlil«±OiS:t*§) T 
g$n5i?kHD^>7i^yD+^ >¥&^*^ 

[0 0 11] (a2) WJ, (a 1) ©T;P*y pJ^ 

tt*&»fi?«nt©»»«i(HST?ssibfc->D+-y->^ 

(a 2) *ffitt, tKD+->;H^ 

;w**->;p»ft 2©7;w& y oj^tts^wrsw^*© 
* y Bi^tts^«?«i#©^ftifeist?iigisnfeeA^ 
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« (al) £mUt£7)V*U>&. 7U-I/>S, 75 

;p*U>*ibT«, 7i-JWfI/>S (-C,H 4 - 

CH,-) , 7i^Xfl/>i (-CH.-C.H 
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#SStt®7^l^>»^*SbVi. 
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mmmotfvuyx hc*v>t, ^a^Mtft 
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e r t-^;^*^;i'*— (t-boc*) » t e r 20 

t -Tsjuttz/tDitf-frmtzEiimtf ens. sg3 

«S7;U+;^ibT«» t e r t t e r t 

-75;H6feH*n!SKf6n*. »«7t^-;i/gasib 

Xtt. f h7h FPhf^xjl^ fh7tl«n77- Jl' 
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[0 0 13] (a 2) ^C9«tOA^WICifibVifeCD 
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— fB&t (111) 

[ (XO-ph-CH.) S iO s/ ,]n 

«7iz:;US, n«l£A±OSSctf*-5) Tf^^n-St 

— IKSC (IV) 

[ (XO-ph) , S i 0]n 

(iS^X, ph&tfntet&ta.tl^i;) T^Stl-Sfc Hp 
^^^SOTK^M^^S^glttO^WJ^STgMbTc 40 

[0 0 14] (a 3) ^ftttK^gSttS^WLfc^^ 

(a 2) #ttTV>5«<!Mltt©J(!f»«HWJS**Uft:V»t 
(al) l£,$TV>5 7;kfrU^$t$SfcW£££V>W 
«&»©'>&< £ *>— 33&tS/n*-y->*eDy-f JKJiFFiciS 
-&bfe*{STf*s. K*«8S«hbx«, 7;Mr;Wk 7 
u-;ps, 77;p+;i/**^fsns. 7;Mr;ps<tu 
x«. x^g, •?3-)\,ms.z 

(D&myjiirjm* s^n-v*^;!/*, j)v^)v=.)vm 50 
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a. 7i^s, ±7^;«*^if ens. T7)\>*)v 

s. ^T-b^Ji^, yji^icupa, 7ir;n, ± 
7^^*> ^>^;p*^ne©->;i/-tx+^-+u->^ 

[0 0 15] J:0*«:«lrll 

HKst (v) 

[ (R) Si O s/ ,]n 

(SC*Rtt7;^;ws, 7 u -;«£&te7 ?jwpjp 
a> n«i«±©ssfcTabs) T*$n-57;w+;i->';i' 
±z.tt*-v->%-tiL. 7U-;p->;i/-tx^*-y->*.fi: 
*7ctt77;i/*;p>';nr7.*^-*-9->¥ 1 ii;x« 
-1RSC (VI) 
[ (R) 1 S i 0]n 

;i/->D^-y->¥fc ^7'j-;k>a+t>ffi, -777 

[0 0 16] (A) jfctffc^SWS (a 1) , (a 

2) Xtf (a 3) <D&%.$L<D%l'8rte, (A) J6fc#©7;i' 
7JUpI^tt*#«-rSi> 2. 3 8li%fh7^f;i' 
7>*x*At Kd*5/H*»«K«T*»«tt (*{£ 
mm^frrXDmiftym.) T?0~1 0 0 0A/min;Wi?3; 
Ui^f, (al) 10~7 0tM, 0£L<«2 
O-GOtM, (a 2) 2 0~6 0^1/%, #*b< 
H3 0~4 0 ; EM 1 (a 3) 5~5 0^%, ff&V 
<«1 0~4 5=E)V%itfii.^. 

[0017] *fc. (a) i&ftomww-m fremiti o 

00-5 0 0 0 0, ffSKIJ5 0 0 0~1 0 0 0 0)i« 
[0 0 18] ft43. #fgl93© (A) j££H3. S-T (a 

i) <t (a 3) #tt*rrs3#u v-*tM»u zin 

UpJ^ttS*^SH4co^««I$!lS (t?!l^«. t-boc 
*) KT@irrS^»©£lS.C=k»3f#£n*>. (al) 
i: (a 3) ©a7j?Uv-tirmK.PDS:fflV^Jl«bfcT#-5 
U 2 5 6 7 9 8 4#^ltfS«$nfc-&figi*l'J; 

sO-JJV V U 2 d n > t K U ^ p p 5 > 

■9- > t ^< > -?)\> ->;Hr 7. > n * u v— s-g-^g 

«to> p-t HP*v"^>^;i->;nrx^^-y->i:^ 

43. Z.com-t. (a 3) tbT'O^v'Jl/tX+t* 

x^hU^pp->7>. 2 -y;piR-;i/hu^D 

7ir.;|/h'j7POy7X 1 -9"7^;Uh 
Ulb+-»7>ft if^ HTBSiS t L Tf8 AT? ZZZLtft 
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mmzvx'<>z?)m&>9v<D (a 3) h&fs.xz 

[0 0 19] *»lfiK*tt« (B) StWiHOM 

<b) nmu<D®,mz£.K)m.*:ftSi'tz>i'£&®) 

#£b<te7x*>a*ifciftf!cl~l 0 

cd 7 d 7 Ji/* >K-f * > © V a&t? & 

tf-^A&O^^tbTW:;*^^ x^;p 
yntf;k n-^;i/*. t e r t -^JI/OJ;? 10 

frtiMTJU*J\&*fc\it* h*->S, xh*~>gcD«fc? 

&ffiS&7 n * ->*Tfi&£ tlX V>T *> <fc V>7 x XJP 3 

t. LTtt^Kc i ~ i o ®y;i/^;i/S©*^M^co-gu 

* tz. tt^BB** 7 y Sfift; tS tltz 7 )\>* D 7 > 

2Ltz.\*;7-7)V-*U7~?>7.)Vfc*—Y. fc'X (4-t 
e r t -7f^7i-JW 3— Fx V 2±<DVV7 )V-*U 

n ^ ^ h ifcii; 1 7 JPt n 7^ 

-hl^B#fcfflV^Tfc«i:Vi. (B) (A) 

b, 0. i~2os«%, »*b<«i~i oaa^co 

SI^Tfl^s eta*-*? £5. (A) l£##*;LCD«gfflJ;9 
[0 0 2 0] *^^com^tlC«, i^S»C^DT±IEW 

^co&assjnaijsBE^-r set -s. ssanajtLx 
rat, 0d^«**8*;piH>K, *©*-*vHM£b <».-*© 
asf®#, t«75x mftWL£Wtmm&&<o^xT)i<m 40 

[0021] wa*;u^>^i:bT«, mm£.rc\ttm 

a, imss, m®, 7*d^>sss, -r y««, 
■78!. vD>e, pa^k, £Oi/*;wa, 7>?t!>m^ 
<D\m$.ittt.grmti)Vi£>mi!)m\ft>nz>. y^mmm 

fP^S, 3-^>K, jt^UAflt 4-^>T" 50 
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Tttv>*)ix>Mmm\i*>riz>. lists** 

;^>KiLTI4, 1, 1 -*s!7U'\*-y> : i?ti)V&> 
tt. 1, 2 ->>^n^U->$?*;^>K, 1, 3-v- 
^+-9- ;m*>$, 1, 4 -v^D^-y->> ? 
#jw?>Bk 1. 1 -z/?a^*zs)i>vwmtm&mf*> 

9m., o-t b*n*~>£jg.S»> 2-th'D+y- 3 - 
[0 0 2 2] MV>**V&%;ls<\Z J t<Dmm#iiVX 

x*^;k U>«^7xx;pxx^;i,^cdu 

>&&3V>ra^ns©x*5^l/©J;3ftIsSJg#\ * 

n-r/^JWXX^k 7ir;P*X*>S, 

* >m*«k^n ^ coxx5t;kd J: ^ ^SfSflc, 

*X7-f>BI, 7i-WX7-f>S§®*X7^>K 

[oo2 3] mm7s.>tvx\z. mz-te. immrs. 
^irEB^^n-sfecDT^v^. immT^>thx\it, 

>v HU-f v^n/ty— ^75X -f77"ne;i/75 

5>tl/Tll ^>^;P75>, 7XUX n-^^;u 
7X'J>, N, N-^WX"J>, o-^Wr 
U >> m-^f;l/7x'J>. p-;*3\>P7xy >, N, 
N--JX.^)V7—^>, •77i-JP75>, 

tfU> ? >, o-^^HfU^X o-X^JHfU5?>. 
2, 3 -s^^UtfU 4-x^;p-2 -y^;i/t; 
ue?>> 3 -x^;i/- 4 -^^;nf y p>®&m\f e.n 
s. 

[0024] eneco^-e, h'JX^/-;|/75>^CO 

[0 0 2 5] Wttl*;HR>gJ*fe«^©^V^b< 
« j eojg|^©BB^SiJ'g-« (A) ffcjfrKttU 0.0 1 
~5fi»%» »Jb<IJ0. 02~0. 2ttS%Og6H 

[0 0 2 6] W$7 5>CDS3-3-*Jl§rte (A) 
b, 0. 0 1~5S»96, Jf*b<«, 0. 02~0. 
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[0 0 2 7] *&#3»i©«fi64&fctt. S&fcjfcWOfc 

[0 0 2 8] *f£i<DS^«U, ±IBbfc#^*jg^ 
^SJ«-^bT^<D^TfflVi-5CD*W*bVi., Z.<D 

;i>x^;kJrb>, ->^a^u-y ^fKyy?;!' io 

— ;k yati/>i"j3-;K ^x^-i^yy :a— ;k 
x^i^yup-^/T-fc^-K yptfl/^yjn 

;i/x— t^;k t;7*nt!;n-f;K ^e/t/^kx— y 
J^fclJty ^ ix;wx-^;^©^iniT^n-;i/Si5 
cktf-?-©35fsg# ; i?^-*-y->©«fc5^»^:x-^« ; 
js.tzm&x^k mm^K. bb&x^jk mstzr^- 
;k tr;nf>a*^;k tf;nf>&x3=-jk ^h+->^' 20 

[0029] *%m<numfo<Dtftmtz®.m?3mz.*D\,*'z 

btg)tt5. ^K^n^gjtmini^ (peb) bfc 

Xi5Akh'D*yH (TMAH) TkJgjfcO.k^&T'Jk*/ 30 

ii5ae)-5itJ5»t«, myemommzo. os~o. 2nm 
ytmtvm^u&omvmvv* h^si/^x his 

V>te£!imitffil£BIJ»0. 3 5-0. 7 um-?lr&2-& 

EB, X«feif*fflV»*Z:t«»Tr#*. 40 
[0 0 3 0] 

w&mi 

&&mm 1 Tte, 4*^2 5 6 7 9 8 4 *f iCfS^WTJftS: 
fiSfflLT, ^SSWdfcttS (A) j£&T&«#U5'0*- 

hX.ZfiM.&ft$:ffiZ.?t5 0 0m 1 R 
K*ithV'?A8 4. Og (1. Omol) t*4 0 
0ml Sr&ALfcWfe. fl&TP-hiD. p-^h*-> 50 



#M 2001-51422 
10 

^>i>Jl'h'Ji'nny7>5 1. lg (0. 2 mo 
1) , 7lXJl'hiJi7Dnv'7>19. 7g (0. 10 
m o 1 ) &tf>?x^x-x^ 10 0ml CDS-a-fe* 2 
0#|3!T}grFU SSKlBtfflB/fcbfc. £U6*T«» S 
M^iSx-r^TiUiL, x-^;k£MJET@£L 

tc<D%. n^ntzMK^tefms^imfc* u i 

0«*%Jg*?0. 2g£Jn*-> 2 o o'CT2B#F^0J!^y£-r 
•5^:<^:K:J;?^ (p-* h*$"<>s>)l'i')V±x 

tlfctfyv-fc 15 0ml ©T-fehxhUJUr^b, 
^C^hy^^;V->>j;i/3— K8 0 g (0. 4 0mo 
l) SrUn^.. S^T1C2 Anmi)^^tc<D%, *5 0 
m 1 1 2^fflS85T«rd-'€r*iffc. ftifl 

V S nfc# U V- £ 7^ h > £ n - 'v***- 

9 &—\ > u >s-&^t* 5 , T«S5Srt?*£ p - 

tX*m>03#'JV- (**¥1%^«= 6 7 0 
0) 

[0 0 3 1] 

[fcl] [ (HO-ph-CH,) S i 0,/.]n • [ (p 
h) S i 0,,,]m 

C&fp, n/ (n+m) =0. 6, m/ (n+m) =0. 
4> phtt7xXJl/S7?*-5) 

[0 032] *l;t3#iJ"7-3 0gSl, 4-i?tt 
D->5 0 0gl:^«t, JKOjtflfcOfpKlS?- t e r t - 

t/^p-s?-*-**— 1-2 o g£flo;t> ^fratfrse 

0 gfciftl 5^ra*ntTflSTbfe. }£Ti&T&, 

^mmmfrzutt. ^cv^7?> #e.nfc^itMi>x 

e r t h+^TJ^X^^v-^Tfi^^n 

fl«*, fe^-r^^ticcfco, #u->a+-y->w&3 

(al) bKP+5"?>y;i'y;i'tX*t*f 
^4 0^%, (a 3) 7iXJl/->;i/-fe^^^-9" 
>*fi4 0tMSO! (a2) t e r t -f 
jKx;i/^-*v-7xx;i'->;H:x^^-*-b->^ 2 o ^eju 

[0 0 3 3] fHiSflll 
(A) 

i o o&mm 

(B) fig^ 

-h 

2mmm 
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0. lfi«95 

±ia (a) , (b) mtwm&*7v\iv>>fvzi-)v 
*?)vx.—<r)\< : zjT^—h2 o o ommmzm 

•?> »S«g)tgfFPA-3 0 0 0EX3 (*t/ 10 
>*fcSa) CtO, K r FI^y7l/-f- (2 48 n 

m) *a*?wics8itbfe©-fe, 1 1 o < ct9 o^raM* 

(PEB) ffllU 2. 3 811%f h?^^?^ 

^«tbfe. #v>X#6*X3 0WJ>Xt, g&lc l o 

— dCD«kplCbTO. 2 5 /Lim^-f >7> F 

^^-XA^->A«#5tl5g)l£IIS 1 OmJ/cirf 
X&?K -*-<Pl£©©IWSMfc*tt 0 . 2 0 umX^fcia 
V>»r®jri?&ofc. 20 

[0034] sysm 

P R 8 0 0 hyp- h±X2 2 0 

fcf>rJ-hU Jfry h^l/- h±9 013X9 0 

—yif^n^lthZ.^, 0. 2 5 iim7^>7>HX^ 

-xn^->ii)»f ^nsDtitti omj/cirf-efe 30 
0, te>&v>mfrmm&ito. 2 0 Mmxsgjgicjfinter 
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*UT^^^y-f^->Xy5 1 >^*fTofct^^, 0. 

nit. 

[0 0 3 5] 

JfelCtOMgF,*^ ( 1 mmjft) KlHliS^ftjU 

9 0-CX9 oupmt&Mh. t&mo. 1 vmomm&wtn 

fc. &IAX, K^SI^^SthVUV- 2 0 1 (B* 

£JBV>XF, !f- (1 5 7 nm) K*5tt 
^MiS^&aaSLfe. Efc3fc&te5. 2 3 Mm 

-'X&ofc. ft43> tkSS5©fcJ61Ct Fn+SO^l'^JR 
JSfflBtLX, hKa+->Xfl/>6 5tWiXfI/> 
2 1. 5tMJ:ter t-yf;P7^ , Jl'-hl3. 
5^;P%©*S-&* («S¥^Tfil 3 0 0 0. Mn 

/mw=2. o) oMflg^^irbxaii^bfet^a, 

0 =e)V% t a - * 2 f; y ck r -y^a 9 ^ h > 
sotMtT^'JMi o^ss©**^ 

^fl2 0 0 0 0, Mn/Mw=l. 8) ©8fflt£|5l 

^itcbxaii^Lfct^a, 05wm-'X* 

[0 0 3 6] 

0. 1 5MmJ^TWS«tMl^i?7.h/^->^©'JV 



